Guilt-by-Association: Caveats
• Ensure that the effect of database size has been accounted for
• Ensure that the function of the homology is not derived via invalid "transitive assignment''
• Ensure that the target sequence has all the key features associated with the function, e.g., active site and/or domain Interpretation of P-value
• Seq. comparison progs, e.g. BLAST, often associate a P-value to each hit
• P-value is interpreted as prob that a random seq has an equally good alignment
• Suppose the P-value of an alignment is 10 -6
• If database has 10 7 seqs, then you expect 10 7 * 10 -6 = 10 seqs in it that give an equally good alignment Phylogenetic Profiling Pellegrini et al., PNAS, 96:4285--4288, 1999 • Gene (and hence proteins) with identical patterns of occurrence across phyla tend to function together Phylogenetic Profiles: Evidence Pellegrini et al., PNAS, 96:4285--4288, 1999 • E. coli proteins grouped based on similar keywords in SWISS-PROT have similar phylogenetic profiles The ProtFun Approach Jensen, JMB, 319:1257 --1265 , 2002 • A protein is not alone when performing its biological function
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Typical
• It operates using the same cellular machinery for modification and sorting as all other proteins do, such as glycosylation, phospharylation, signal peptide cleavage, …
• These have associated consensus motifs, patterns, etc.
• Proteins performing similar functions should share some such "features" 
